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layer is formed on the current block layer, including the stripe shape and W ¥< V T ? 

defect part. The second clad layer is set to have a p-type impurity .... — 

concentration of 3 x 1 01 7 cm-3 to 2 x 1 01 8 cm-3. 
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(54) [S88©£**] i|^frV-D'^X^coS!ii*it 



(57) mm] 

[ISM] pl^77 K»<D****toH«ft 

nI©^St£±IC« 4>*< its n 

I — f-'jU-T-T'&oT, JifSS52^7?' KJfttC<D^*8lfe 
itffa 5 p S<75 3 X 10 17 cnT 3 ~ 2 X 10 18 cnT 3 T-fc5 ri^r 





Se 1* 






C f* — ~7 






SeF- 





-HE* 2^77 KStt p 3H*Gtt t L-C#a? Sr 2 x 10 17 
cm- 3 — 2 x 10 18 cnr 3 OT^-e^-C-v ^-5 r. t b 1" 

[bm« 2 ] mi&% i saBro^** rsjm^v > 
r, 

±12» 2 7 9 J/ KJf ±fc* h 7^f ^KOfl|t:#t-S nl 10 
JBA&ru. -hlEfS 2 J? 7 7 KJB<Oite|fflWl±3 X 10 17 cm 

-s~ 2 x io is cm- 3 T-fos r h *mkb-rz>*mm — if 
3 1 2 tm^m». rm*** v ^ 

T, 
X, 

Xfcii, xh 7 -f T^f V* y 7 vTOw p Mco£ 3 

5 ] fg#JS 4 IStttO^^j* U— if St?-}-*! V > 
T, 30 

±tsm 3777 KJStt P S^MIfc t urtfans: 2 x 10 17 

cm- 3 w±(D^T-^^T-v>s r t ^omk-r^^m^u 

[«S*« 6 ] 4 |E*(7?^^ U~ if 3$H4C*5^ 

T, 

[|fl*«7] fjt#«2iCfE«c<75^frl'- If^SrSi 
tt^Mtfcot, 40 

Si, f2777Kit > mifflutg t §r>iic«s-r a 

iST^ot, ^27 7 7KIO^fr^ pS^FM 
fei LTW*^(DgffidS 3 X 10 17 cnT 3 ~ 2 x 10 18 cnT 3 i: 

St, 

tf3777 KJittR*f *JB3 £OXSt £^t^ t £ 

mtct-rz i—vm^mrnxm. 50 
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8 ] mem. 7 u~ if 

±sS.m 3 WXS(-*5V>T, -klEfg 3 7 7 7 K»*»e>s ± 
E«2«iaihJBro«*^ L/T\ ±fij(f 2 7 7 7 KJB^RW 
fcSrtttt U ±l5Sf »->*|S]-t--5ffi«(0^ 2777 KJSW 

S «fc 9 ts; < 1-3 r t -r* **f£ u~!f 
[ JB*S 9 1 W#S 7 i;ifSf£ro¥*f ft: u— if SiT-wSJ 

*U P M<^« 2 7 7 7 K*©fi&**fl=i L-T, vaUBCH- 
tlllS^WtW^Ht (V/IIIlt) £2 0~50K-f 

1 0 ] au*« 7 fcJB*w>¥SH* if^co 

k b-tz u— if id^ roMi&W56 0 
[»*B 1 1 ] W*« 1 0 {CBE*£tf>¥«# u-Wf- 

«3 77 7 KJ■^cffl^^*pffi^05F^®»S: % Mgir-TSC 

[ tt#K 1 2 ] 7M11 rov vf*xs&» 1 o{d|E 

n M^^S ^mSz-f Z>W&<0 n mCD^fm^ S e T*fc 

1 3 ] ft*! 5 JcBil<0J|s3*flE w-lf J^FSr 

¥Vtt«eJ:lc, M<tk £ 1 7 7 7 K* i , ST- 
i2 777Kli, 1377 
7 KS t SrMtc^ji-r S XST'feoT. £ 2 7 7 7 KS 
<Df&&m**, p S^F*E^i i LT©fi»wWEis 2 x io 
17 cnr 3 ~ 2 x l0 18 cm- 3 i: teZ&ftb Lfc£ 1 
±C» 3 7 7 7 Kg ft * h 7 W T^JCJf tf * y 7 

i^x-r-5^2coxet, 

±IE y 7 -^tftroSB 3 7 7 7 KJi«rtt^i&tr «t 5 n 
Sw«ilclflJhJBSr±e« 2777 KS±{cfl?fi^r?,£ 3 

[|»*« 1 4 ] »#JS 1 3 }-|E«W^S^ u— SWF- 

±ie£ i wxg{c*5i/ vc, ^3777 vm<?>m^wto 
b vxmmznm u mz??? « 

*»*«i9S 2 xio 17 cm- 3 ^Xi J5t**fri: bfcr t 
lsS$m 1 5 ] fttjRJS l 3 M»f 

P S?c^£ 2 7 7 7 KJKo^fi*#t LT, Vi^Jf^ 
tlllSHSW-i^yHt (V/IIItt) 4:10 — 50(^5 
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[tt*« 1 6 ] mim 1 4 ^tE^w^j* u— r m=f- 

*U P IOf 2^7^ KJfcOj&Br^t LT, VSslWR- 
irllll^l^-tro^Jt (V/IIItfc) Irl0~5 0lct5 

Wm®-kUlW&mt<D*:/u\£ (V/IIIit) &10-5 0 

WNt* 1 7 ] 1 3 {cffi«co^{£ V — if^^f 10 

COt&gTf&JC^T, 

1 8 ] w*« 1 7 tffi«t»i|s3w*: w- rm* 

-LfBgUcoXSfi, 

TfcfiS i NilS:jBJ»WfcJ|^r5ISt, 20 
s i OzlBSSfcliS i NJgco)l^£;ft,fc!7^(c«^3 

1 9 1 S**S 7 75^ 1 8 COV vfVuJ> 1 \Z3BML 

[«H«>fiMll«IBIIl] 

[00 0 1] 30 

iftwom-rz&ffirftm *wn&. cd, md, dvd:/^ 
— V-£>3 v^iayta-^ (off fteig&trerottfim 

^iW£*ai-<5&<offis£i:, ii^*#aic*44i«iF*e 

[0 0 0 2] 

— *tt$8fBtgSBCD-R0M, CD-R, CD-RW, fc-SMir"' 
*?9 jV\?r**r 4 *9 (DVD) coSJS.fb&ii', 

-^m^-^m^m t ltv •>< i><ot * 

[000 3] r co J; 5 ft^frv— !Wf-lcf^t* ix* 

iii-visfis^-»iNtttK«s:f^H-r«BR, *sw*i&K 
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[0004] com— vm^^i^mtmm^mm-t 

ZJjmt LTii, *«^^ffi^fi(M0CVD: metal-orga 
nic chemical vapor deposition) jfe^^T - ^^ t° ^ v- 
— (MBE : molecular beam epitaxy) ftft ~ 

m*'&Ztc®&^m>>co$mb Ltii I vi&osi, v 

I®5<OSe^^fflV\ I VglTC^iilllglTn^T-fcSAl, G 
a, fe^VMilntffift-rsritcJ;?), K-t— ^m>b 

tiaot k-*— *#ms» t ft*. p m<Dmnm.mm*& 

SfcifXOTpjaeifeKOWl-tUTfiZn, Be, Mg^COII^ffl 
V\ II^7E^(±III^7C^T-fcSAlfcSVM±Gai:B^-r 
-5 r i «fc oTT t-t^f^fWfab 
[0005] r <o^j$u— ifPH^-cofi|jg}c:-ov>Tf±, 
-fe/u^r^'Otfitiriifims't.coi y s/^fliigtn? 
i^-&t><0^5j:<^pp ) tLTv>-5„ 04(c-lr>'U7r7'O 

[0006] [14(A) cog? l coigt^fj; 5 ic, *-f , 
M0CVD&i-<t ct, n S?GaAs£l£lO_B- nMGaAs^^ y 7 
T—mi2mm-0.5nm) b, nMAl x G ai _ x Asmi^ 5 ix K 
gl3(x=0. 5, Jlffl. Ojnm)i, y >- K— ^AlxGai-xAsffi 
ffill4(x=0. 14, g^0.085ium) i:, p MAl x Gai_ x As^2 
^ 7 > KJBl5(x=0. 5, SffO. 35Mm) t, n®GaA S m»S 
PUt(yny^) Sl6(gJi:o.6Mm)S:JlI{C^S-rS„ n 
CO^FCO nS^feilSe^ffl L, p W<DJp'#imb LTi± 
Zn^rttffli- S„ 5^(^04 (B) Icff 2 (OXS^^-T <t 5 tc, 

4 0 &)Kfig L7t^, n SiGaAsm^PJjhg 16 &3. 5~4. 0 » 

OSr^^TSo 

[0 0 0 7] r<0^, 04(C)^|g3(OXS^^rr < tp 
(C, XIE^ti^20&^tfnSGaAsS»SRHjtgl6(O±^, 
MOCVDffi^LPEffi^fflV^r, pMAl x Gai_ x As^3^7S' K 
gl7(x=0. 5, Jiffl.OMm) i, p MGaAs^r -v y ~?M (B 
)i:3~50Mm) 18&^fi:-r-5o ^ (O^-cOpMGaAs^r-y y 

7'Jil8coJiJi:{c-ov^T^i, ftHW^^frv — ^M^f- 
(O, f L y7°@:S{-m--5^3t^fiS:if<Ofee^-f-5 

*\ &m\ci&cxmm&&:7£irtir£&ti<\ rco® 

tot, JM»W f-'^-f-&#T^S 0 
[0008] ^ 1 COXg^CM0CVDfe$rffl^^ri«il 

-T-S^-co, vtHtiiigiffye/utt (v/iiitt) (cov^ 

Ttt, t¥*^)cS?E^600~800 < CT-, 20~150i-T5„ 20 
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^450—600^^ Lfc^tc*5V>rfi, V/III^HtSrO. 

SMg^e^Cco® 9 ii*3fl$*B JP U GaAs&UttlGaAstfXiC «t 
3 pScOIETLSftttl x 10 18 cm- 3 ~l x 10 2O cnT 3 ^mh^ 
ZZbtm&£tlT^2> (JP-B2-2885435) 0 
[0 0 0 9] 

—fm^ffimcm^X, nMGaAs^Jrlei'>v£< 
nSMSl*?* K»13. SttSH, *2^9s/KJil5, 10 
S3 iVnS<0«SEtaihJBl6S:atil-t'S* 1 tf>XSK:^ 

G^<Dm3KFFfflfo t LTSe, p 2#7y KJfl5— CD 

«Bfi±coXSfcl3V^T. l^fcavMi^WtoW^rad:^ 
fflEfMHcfcoT, jmsntrlMhU HJEbfc^W* 

tltl/^o 0 3 (A) \±WL%\<n^Wto^*7T<4 ^Xfr 

SttnfflJSl^y KJBl3t n9«9lmikJ|16(^» 20 

m^^K-t: 0 V^S^^^rv^6 0 03 (B) 
^ttftjSSyn 7 r ^^S>5o rco0(^J:5fcpS 
m 2 ? 9 y KJIlSrtfcWbD LfcZn^3ffi*fi, 1 ^Ig 

[0 0 10] KKjB2<0XS"e*«. ±IEn®SSKffljh 
±m<D#Xm&±^ pSl3^75/ Kgl7i: p ^GaAs 

*r *>^Jil8^S^iar^xm-*5»tSf^®S(-J:o 

^«*&i*U t^iaoTd nSI1^77Ki 
13^. nffl««|BJlJil6C0^|^'Xf*>4Se36S pSf 2 * 

^p®^%-efc6Zn(DSSSr±|Hl^ nSi^Kt^o 
rcOnS— coSte^pM^2^5^y KSl5(D^:ffi x fc L 
<Ji±fBnMmffiP£lhJ116C0^agB(^rS]~r'5^^ 40 

«>, »itxe^*5^Tli^fti:*oT^fco 
[ooii] -^r % y y >^«jfi(7)#»#u--9-'*^^ 
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/i. ^ffitti^fit lt«j p 7 ^ kji<d 

k (<i$)'2)o 
10 0 13] 

<0^,\{r=7vVmh, l&mb, xm<n'&2i>9v KJ1 
£ riMWl £ ifx/c¥3Mfc i — -t^^Tfe ot, ±«E8 2 * 

7 y p m^mvo t L-xmm* 2 x io i7 cm- 3 ~ 2 x 
io 18 cm- 3 cojga-e^A/-ev^-5 ^t&itmt Lrv>s„ 
[0014] ^ti^^-ctetic^^v^^^i^cor-, 
if-'sfmi, ±15 p M<75SS2^ 7 y K 
gcD^^iSnffi^Rtet-SW^Cwt^t, 15(3; 

[0015] — ga80Bffit^teV>T»i, ±15^2 ^ 5 -j/ K 

\z.'pta< k fc pfrol 3 2 =7 y vmimtfLZti. -tlE« 
2 * 5 y KJi^3g»Sfi3 X 10 17 cm- 3 ~2 x 10 18 cd.- 3 T* 

[0016] ^<D?m#;u--¥m?-*mm-tz,\a±, ^ 

t LTCOjK^W^2!i s 3 X 10 17 cm- 3 ~2 X 10 18 cm- 3 

^tsmm^sjkm±i^ khm3?9y vm*M 
for* m 3 <djm t &istt *m^z>~ki£x~£z>c 
[0017] ^rojete^jSfeSrfflvsrtjcio-r, *i 

-5, 

[0018] _h|E^ 3 cDUSJd^T. ±|B^ 3 ^ 9 y 

s/ KS-^FM^Srtmu, ±B«fc»lSl-railiW<o*2 
^7? K*©Jp«»»fl[S:. m <9 (Dfmwm 2 ^ 9 y K 
€ (D^Wtoim. «t 9 <> J9I< J: 5 [c LT t> ± v \ 
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[0019] 15 L-c#e>nfc¥#^u— rm^-vi*. 

[0020] -mrnmrnxa. ±mm i coxs<c*jv io 
jm&mis.tef$.g: (mocvd) ffiisftffl £ pm<r>m2? 

7 Kgco/fcR^i LT, V^&illlJ&JFJlsl-i: (O 
^/Ht (V/IIIit) £2 0~5 OiCLTl^So I5t5 
rile J; 9, ^B:MfB<O^SJStK7?^35SlHl®T-#, IrI 
B#iC J^* (C) SS^3X10 17 cm- 3 ~2X10 18 cm- 3 i 
&So KOSiifefe-ife^ffl^Srirt^fco-r, P ®c7>fS2 
^ V v KJitefeVvf, ^*<t 9 hmfrtd&mViib?mtti 

[00 2 1] XfES? 3 <7>XgT«lS^ i/f /t-J&S 20 
(LPE) ^SrfflV^r t t.T#6„ LPE&tf&ft 

IE«MHJJ:g(7>^ti^^-[S]-rs^2^7S' Kg—, ft 

&^&tbtlt£, m20>TMlct6rtZ,m3?9y KgXco=3f 
V y-fM^ix m/&g:L&tm(i#<bftv^ LPEfeT 

So 30 
[00 22] LPE&SrfflV>S^3(75X^*5VNT, ^3 
pl©«^rMg fc-rtU^ 3¥3 

2^7 7 Kg--, ^{^ftig*co^M#)tem$rfT5 r £ 

[00 23] 3 COX^§:LPET-m ^Mg&te 

#dn.88VTfeofc(DiCl*J-L-C, 1.95Vt^Sm^< 40 

ftofco rw^^ib, imz.ttfa-rzmm<om2? : yy 
[0024] ^^tititf, im.<^mn>x'P^^ 

f!rrs r ti^i^(cKahT-* So 

[00 25] &J<OH5£^M-eH, XiS«+4gttft^-#F 50 
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S y i?M#;<D p SCO® 3 9 s> Kg t . r <D% 
ff^tvr^s, rro^ftwu-- ^'^liBfiSy -y^M 

[0026] z<DVy -^mmmmm^ u—fm^m 
m-tzi^ ¥mfcm&i±\^ '>#<£*>, mit^y 

Kg £ % 4T-#FSa » ^ * SS14g £ , fg 2 7 > Kg 
£ . f3^7-7KIt SrJiIi^Sg-TS Igtfcot> S£ 

2 {/ *7 -y mnimikfr*. p W7f®m t ^x<Dmm<o 

Wk&& 2 X 10 17 cm- 3 ~ 2 X 10 18 an- 3 ^r tZZ^k UtM, 
1 roxgi: % ±rm 3 ^ 9 y KJBtr y y v?^{cjDX-f 

[0 0 2 7] ' rwSiig^ffiSrfflVSn tliotoT, pM 
K>JS 2 i7 ^ y KJf^»^«Wi»?#F*a»e>*afStt 

[0028] — *J£^«|-Ctt, ±IE^ 1 C7^XS(-*5V> 

it (V/IIIJt) ?rlO~50tLtV^ s -pt-Sri 

fc, 02^77 KJl^fcJt S^Sf (C) Zg^gr 2 X 10 17 c 
m- 3 ~2 X10 18 cm- 3 JCT-^5o 1 (OfJifefrffiSrfflVSr: 

l ^v^MfeiSSt-TS rim So 

[0029] y yv^flBtw^^u— r^sr^ig-r 

S/c«)(75Xs5^ 1 roigCK^T, m 3 ? 7 y K*©p 
«*©«Si4S2 X10 17 cm- 3 tJUii:^S*#i: LT 
fel^ s pSco^ 2^7-7 Kg^r br?Sttg (Clitm-r S COS: 

KitT-#s/c*. mmm^^mmain^^himm^} 

(c|^±T*#So rco*g-(i*5V>T, »3^7yKSco^ 

MfrtLt, vttmnkinmmt co^/utt cv/m 

it) Sri 0~5 0!c-rs<OAS$f*LV\ r5t5rtl; 
<fc9, J**MB%<0«E?i^(05S^5|Hl®t?#, |5]B#{^ 
» 3 J7 7 y KJB»Cfc»t (0 S«Sr 2 X l0 17 cm- 3 

p^co^ 3 J7 9 y MlfcfcV vC, ft* i 9 "bffiHfc^M 

©S{--rsit^-e#So 

[oo3o] **«eo y •> v^^co^^^-f-'*^ 
^»ig-rs^ffi{±, jie* i <DTMt & 2 con t <r>m 

MS 4 oiS^r $ b\z.ffi x.x^X fc <t u\ 
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[0 0 3 1] ±3iLfc£5l-> #*Wd±;ruf, pM<D 

{kSTBSihTtSo 10 
[0 0 3 2] r^4^X^$rST®i^^tb/c^^U 

[0 0 3 3] ±|5|g4<^XSfi. 7tfc^«, jbffi^ico 
XSic<t9»&ttfc!>^^±^S i OzBt**:ttS i N 

m&mm\mi»rzjMk. s io 2 ^tns i n 
iR^^stbfc^^^MciiByaasrfTor. sio*^ 20 
fens i Nflga:Tostt«^^M^mtr^xmt§: 

[0 0 3 4] X^bfeV^tt^ffi^CO^fr^-lf^ 

AlGaAsJ- iotfjStS n i 6 Q 

[0 0 3 5] «±^ri^ s *«»^ 1? 

*^eo«B2t*S^|p|±S:priBi: U «KSte*v^Tt«* 

[00 36] 30 

<D9&kfflh LT#«AJR^tt^(MOCVD:metal-organic 
chemical vapor deposition) fe&SXT ^t£W~3~ -5 Q 
[00 3 7] 05tc*»^jR«|B^^g«(7>a^aS:* 

-To 

[0 0 3 8] HS^^WB^A^BOfcriSfiaSltt, 

r^B^^fri^l^SrfftRi-aW^^tt. 05cr>« 40 
£HgA^50"C^- V yy-'^Mh L < fi, tKv^co £ ^ 

^A^50£R£7tf:/;/55TKK£i-U pxL^tivUjf 
— 52*rJ*fiS51rtt^A"r5o t-^-54^ffi 
v ^JCKHAftr-brf . 300 e C#3a**eAs<D^B5ih^AsH 3 Sr 

[0 0 3 9] (SSftfcll) ^777-f^«S^ 

5fc*Ufc^tt*K53£ LTn-GaAs»£60£;fflV>3 o 
^Ma*00^750^t£**Ui, 5^. n- 50 
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GaAs&1£60 \C n -GaAs^ <^7rl (gJ¥0. 5 ju m x 
Sft 1 X 10 18 cnT 3 ) 62, n -Al x Gai_ x As^ l^^y Kg (X 
=0.5, gJ5l.0/zm. T^8X10 17 cm- 3 )63. Al x 

Gai- x As/ > K— ?7£f4Jg(x=0. 14. gffO. 085^01)64, 
p -Al x Gai_ x As|g 2 ^ 9 ^ Kg (X=0. 5, gj$0. 35 mdi) 6 
5, p-GaAs^tTf-Ttf— hg(gj?0.003/im)66, p-Al x Ga 
x-jis^yf-^lf* K^?TB(X=0.7, gi¥0.02Aitn)67 > 
n-AlxGai-xAs^ 1 SSft^n 5, ^g(X=0. 1, gffO. 1 /* 
m* ^-^yrSa2X10 18 cm- 3 )68. n-GaAs^2®»E^n 
^^g(gi¥0.4jum N ^-r yTSa2X10 18 cm- 3 )69, n- 
AlxGai_ x As^3S«£yt3^^g(X=0. U gffO. Urn. ^ 
* y T i&«2 X 10 18 cm- 3 ) 70«:JWc:j£l«r 3 Q r CO^CO 
p -AlGaAslft 2?*7 y Kg65 £ , p -GaAs^ tff-/K— Hg 
66 1 , p -AlGaAs^ h ^^g67<7>^S^# 

r±, ft<og(oin«a^fcv«aw»fc^/uit (v/in 

it) ^60-e&«<O^3*bT30i:Ufc o pS^ittT 
fi, IIlK^Ga^AltOttiieaa-efcSTMG. TMA<7>7VU3VU 
{bfeCOC§rfflV\ p-AlGaAs^9 > Kg65CD^ V Tilft 
fi. 4X10 17 cm- 3 i Lfco n-0aAs^^7ri, n -AlGaA 
s^^^/Kg. n-€aAs»2fl£SE>^n^^g*5j:Vn-AlG 
aAsSSl, m3?vy?m<D^i%^ft<D^mmtSeb 

[0040] W5£^v/iii^uiti:(pRffi%* 

atCOV^T^x— * £0 2 {Ct^-To M0CVDj£TAl x Gai_ x A 
s (X=0.5)$:750 < t:T^gUfc®^cOTMG, TMk<DTjV*r;V 

im^cx^pm^^^^^^^m^mm^ v/ 

C 5 k V > 5 F^M>5 s fo 9 ^ ^^60— 120-CtToT V >fc 0 
c7)g]^(Dg-4£t^r^ 0 irV^WIHSrSPoTV^fco ^ 

v>t, mm&mz.mrtxi>&\,\ 

[004 1] *:<D& % M7<D£ o\^y* hyy^77^ 

<-&ffV\ ^ h^^^(7>rc^^^^^^80Sr^L 
7t^. n-^lj2j3 aSE^o ^ g68, 69, 70 %T 
^^T^(D^y^^^mX^y^^^ Q -<Dmv 
-AlGaAs^^^>^ Yy-?mmz.^y^-^y\<— V 

^^g68,69,70CO^^^ty^>^U, ^ h^^^*lW$r 

«V>T^ h^-f ^rtcOp-AlGaAs^^y^^^^ h>y^g6 
7^^^/^^^L, *^®^JT^^^^^^^80^ 

[0 04 2] Jfcfc, LPE-Cfp-AlxGai-xAs^ 3 ^ 9 y Kg 
(X=0.5, gffl.O/im, ^-^y TSa2X10 18 cm- 3 )7U p 
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-GaAs^r-Vi/^JKJlffSO.OAtm. 3^ V T2IS6X 10 18 cm 
- 3 )72«rHfifcftUfc (H8) 0 CCOLPET^ ^h^-i^ 

+^ftf¥^ft3flSBrtBt»fc4 0 ^fc. LPEJ*«S:?t5 

ttifS*, 80tfC"ei00jMB«>*— /u K^ra&sttfco 

^Ufc^n^^Jlo^feffiSBfi, WMlcJ:«As»tfci 

^^Ji^±TSrn-AlxGai_xAsSSfD^n s^Ji(X=0. 
U ii^O. ljum)68,70iri-SrirT\ ^y^V^cojg 

LPEj&gCQ p -AlGaAs^ 9 V Kg71 h , p-GaAs^r-f y ^ 
mi2<0^m^m^:\^M Lfco r<0*£jk p-AlGaAs 

iea4Xl0 17 cm- 3 «tLT, Mg(Dj£^}Cj: <9 lX10 18 ciir 3 

[0043] -<Dm 3 <DJM&mm\^ wcwmcx. *> 

U rii**IBSrffll8**a^ p-GaAs^r-y^^Jl72(30 
tlfCwtH, p-AlGaAs^2^7 2X KJB65co^ h9 

-AlGaAs^ 7 KJt65<DJ***f|= 5:0 2 t 5 — * 

e>v/niM:^20^ u rSS^7X10 17 cm- 3 ^ L 

TJiffSr0.25/xnifcLfco Suil!cOLPE^Sp n pI-tt:-<. ^ 30 
^fW^^feSr^^-m^V^ p-AlGaAs*5:y 
K»65co^K«i««S*j2f6Ffc Lfc 0 JB^SftgMBK 
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S/*S^MXVDT*ffofc^{^V>T^i^|^l^ 

E&ffifB^^^V^TBfc^U ^^CDif:££:100Min 
iCLfc^ l>^N<^n«ip«eOiirafc«ffifeftlt, $ 

[004 51 01 ll*|^«CO^fr CO^W 

[0 0 4 6] r<7>SBt^*fflv^Tf^bto^ilw>* 

35mA, )tU*5mW^COSibm«E^ s 50mA, 5Sfi&S785n 

° , Tk^rfii-eio 0 ta«w^^ffi^^#^^fco 3t^# 
t* <n g 3c fc ft 5 ^T$M4f c*5V > T t>0. 3 £ v > $ ftffl: 
T*fcofc 0 rftfi* p -AlGaAs^s/ KiiSrJg^aS<-r 

5l^bTV^c. p-AlGaAs^^^y KSCD^SSn®^ <D 
StetV^5 ;; Fft^ S ft< ftofc 0 

[004 7] JW^ *Jg3§fi£: 2 0 0 M mi: U p-AlGaA 
s^7^Fl6 5, p-GaAs^fc 0 -^^— hS66. 4oJ;^ p 
-AlGaAs^ Y y~?M 6 7 co/jfeS^f^^r^ V/III 

JtlO, 2 0, 3 0, 6 0 fc Lfc^gMfru-- iFSSStofF 
ffiSrfrofco » 1 {ci-tix^ttojtU* 5 mWH^^SiS: 

^fClop^TTJ^ 
[0048] 
[*1] 



lop(mA) 






1 


2 


3 


4 


5 


V/III it 


10 


60.7 


61.0 


61.6 


57.6 


58.9 


20 


40.3 


43.7 


40.4 


42.7 


41.8 


30 


40.7 


40.9 


40.9 


40.9 


40.3 


60 


44.0 


42.4 


44.3 


46.0 


42.8 



[0 0 4 9] mifrbWbfrfj:&?\^ V/IIIJfcl 0-V<D 

®jM;^Iop^¥^60mAT*fc 9 , V/IIIJt2075M60-e<7>fii[ 

bfttio 09{CV/IIIltt)tm*5mW^CD^ibS^Iop(in 
A) t<offiB8S:*r« 

[0 0 5 0] ^^>ic, v/IIIJt36Sl0(O»^ic:^ ^ffl 
^80^, 3tffl*7mW7?(0^-^^^W»-Ctt x 48«fM£JL 



50 



[00 5 1] — *\ v/llltt:60(O»&^tt, EI2J: 9 % 
ffi«JC<0»StfS3. 0 X 10 17 cm- 3 £AT i: ft S r t 9 , * 
/c, HlO^ib, T^fi2.0X10 17 cm- 3 ^Ti:ft 
^^^^fc^o ^(Dtcft, p-AlGaAs^^^ KS 6 5 <7>^ 

L, tf*«UftV^t(Ot>fcofco 
[00 5 2] J5U:0>t»Wtt*J: 9 , V/IIItbS:20^?>50 
^•TS r t T% ^F*E4&i8tEf S:3 x 10 17 cm- 3 ~ 2 x I0 18 cm 
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[0053] mmmz) y yvm^^mfru 

(OmV\X m 5 Lfc¥*|ftS1£53 b LTn -GaAsSE 
4£l60£rffll^<5 o ^^^700—750^ fttUf. 013 
(d^rf £ Jfci, n -GaAsS^160^n-GaAs^< ^/ 7tM(M 
i?0.5Mm. TSftlX10 18 cm- 3 )162, n-Al x Ga!- x 

As^l^^^/ Kjf(x=0.5, mW2.7»m^ *^})Tm&8 
X 10 17 cm- 3 ) 163, Al x Gai_ x Asy >- K—^S^Fffrftg 10 
164. p -Al x G ai - x As^2^ 9 y KJB ( x =0. 5. JiJ^O. 18 
Mm) 165. p-GaAs^t 0 -^— h/fUfJfX). 003 m m) 166, 
p-Al^a^As^^*;/ K/1(X=0.5. Jii?l. 4mdi) 16 
7, p-GaAs^-^iy Of Ipti. 6 m m) 168£J«iC/^r 
3 Q r ?>#^<7} p -AlGaAs^2^ *7 j/ K^165(D^^ 

tt. mcom(DuimmMtvmmnt(D-e/uit (v/m 

it) ^60-e&4<7>lc:»UT20t Lfco Sfc. pl^tft 
LTfi. IIlSl^GatAlCOW^&aSTfe^TMG, WUDT 
Wfc3*<0C SrfflV \fc 0 n CO £ # CD p -AlGaAs^ 2 ^ ^ 
^ K«165CO^*B»«S (C«*) ii8X10 17 cm- 3 T'fco 20 
fc 0 — yj. p-AlGaAs^3^^^.Kgl67COp^M^li- 
HZnSrfflV^o n^aAs'<s/:7rJPl62:fc<fcOSn 
-AlGaAsf? 1 ^ 5 > K«163*iVpiT^>5RK*ttSi fc U 

[00 54] r r T\ ffirx&W/III^-/Hti:C^*E%»S 
Cot^r-^^l M0CVDfeTAl x Ga!_ x A 
s (X=0.5)Sr750 < C^SLyh#^c7)TMG. TMA^Tyl^U- 

f t^^ctc i 3 P m<>< y ? *> F**mmmz. v/i 
t^oT$m&%>*), ^*n6o-i2o-etToTv>fco stRi 

±b U ^S^Sfc(7)^T^^^te^CO@^T/>^ 

[0 0 5 5] <?:<7ytg, Si0 2 Jg|£:P-CVD (^?X^CVD) jfr 
(aot^rt ^^168^®^^^ tit, ^ 40 

hy yy^yj—tyym&m^tc^y^yicxv^ 

-f^K («40x*nu try 9^800 Mm) TOiQzKnoSrJB^-r 
£o -^<£>t&> #.3S^i3@(RTA : Rapid Thermal Anneal) 

T, Si0 2 * ^170<OST^S^#FflSttill64(?5ftl 

iO^czMt <9 }-SiNJg|£ffl v v-c t> <fc V \ 
[00 56] Si(W«170*rifc*U ^thyv 
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-fZo *LT, p-GaAs*^r^^J1168tp-AlGaAs®3^7 
* K^167^L@^CO^y^V^T^y^>^-r^c 
rc^i#, p-AlGaAs»3*5s/ Kgl67te, gJ?0. 2jum^ 

7 y miei^ym^m^x^y^^-r^ r?b 

T. »3^7^ K/fl67^#6;*h^:/^<Z>y 

[0 0 5 7] ?&{£ s iai6id^r ±5fc. MOCVDfet 
n-Al x Gai_ x As^^a^^Ji(X=0.7 N SffLOjinu 
y T^2X10 18 cm- 3 ) 190. n-GaAsBgfE^o^^JKJl 
150. 6 /xnu ^r^y 7fift2X 10 18 cnT 3 ) 191. p-GaAs^S 
{bJl(Jl©0.4 M m, ^-YyTSS2Xl0 18 cm- 3 ) 192£B 

[0 0 5 8] ^(^)«, y* hy V 9*77 SrffV\ H 
16^-f i 5 fc, y y vUitejftft LfcWft^a y^I 

-rx?m&mj&irz>o ^i^xz<D^mm&&m&<D^ 

y^l/^WLX^y^yWlk^, ^(D±.\^ MOCVD 

fco =a ^ h JlcojlWiSO m m t b/c 0 
[0 0 5 9] JbffiCDIfrCra:/** hg^T^S/SS^ 

3: ^(Dmmm &mm^ y^> 9xm^ lt & 

^«170cotp*T— iB^Wfcffv^, ffiWWffifclfta 

[0060] - co^sft: \/—^m^(D^mm%. -?V7 

r-Y/Hi 01 l ^-rii^T-foofco 

[006 1] r COMig^lfe^ffl V ^Xfttfi L,tz*ffi&<D* 

sgfcu—^m+xi^ immMi&sQQumb^x, mm 

fB27mA. 3tffl^90mW^p(7>ffilbaSIE^S952nA. «KjKS78 

fc. fiS^^Jyt^R* (COD : Catastrophic Optical Dama 
ge) \ZL& >5yttti*|5B# U-</Mi250mWi . y^# ^{tt^qt^ 

[006 2] ifc4SW/h#>{C. p-AlGaAs^ l^yyYMb 

7c 0 rco^ft:u— !f*^-er*. *^^s^800Mm<hu 

T. |gMBi{it30~35mA. Jta*9QmW^^ffiftffl8IE^Sl05 
-120mA, 5SK**779^785nm"C*>9, «H*CC®ft, ^< 
^^^i#y^(7y^mi^o7Co *D^T, 3tW*Pfi#U^U 

[0063] (^is^d 3) *mmm\z.&rt&^fr\s- 

^m^mmJMn. p-AlGaAs» 3^7ix KJil67G9/£ 

9, »fe^(l2"C^. Vj^JS^i: Illi^IS^i: ^/uit 
(V/IIltt) 8:6 OiU pW^mMbLXZn&m^tc 
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*k mmm3x-te. vimm 1 1 1 iwm t <D^tt 

(V/IIIJfc) & 1 0 h U pmPPmot LT, p-AlGaAs 

^F>^-5«t5{-, 2X10 18 cm- 3 T*fcofc,» 

[0 0 6 4] *g^#lTi^Lfc¥^ftl-- -tfsjt^-T 
fcfc, *ig^ftSr800Mint L-T, fgigilffi26mA, 3tt±j7J9 

i S3tm^PI^ u-</H±270mWi: . 

fdo ~tllis p-AlGaAs^ 3 ^ 7 y YmVol(0)^MM^<D 

[02] *^roc=¥^ V Ttimv/mitmtt±?7 20 

[0 3 ] (A~B)*&fe#J<DiN£l* U— !f ^CO«it»f® 

-So 

[04] (A-c) ^«aiaH-e*>a 0 
[0 7 1 ^p^coma^j 1 u~ if *?-(o«js 

t»iSXSH-e*5o 30 

im 9 ] v/injt fcjtHtfj 5niw^san«»i otiia 

[01 0] ^NMIK y 7i« 

[sin *ftw<D^m#i^i?m*<Dmiffiimm t 
[012] *mn<Dc**vTm&v/iui£imvk? 

97XhZ 0 40 

[013] *wmmmm 2 ^^fru-i^^ij 
[014] *wj\<Dnnm 2 <o^#u-im^<os! 
[0i5] *mi<omm 2 <D*m#u—i?m*<Dsi 
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ikJMmx$>Z> 0 

[016] ^wn<ow&m 2 <D*m& v^fm^-am 

[^<7>tfi,IJH 

10 n-GaAsi&R 

12 n-GaAs^y^rli 

13 n-AlGaAs^ 7 ^ KJ8 

14 AlGaAsSt£S 

15 p-AlGaAs^^^y KS 

16 n-GaAs®«c:/ n y ? S 

17 p-AlGaAsr^rx Kg 

18 p-GaAs^r-^^^S 
40 ^y^^tf^*? 

50 WSK»A* 
51 

52 ^ai^ak/l^— 

53 ¥&tt&K 

54 b — 9 — 

55 SE^zK:^ 

56 \>'<>V-? 
60 n-GaAsSS 

62 n-GaAs^^rS 

63 n-AlGaAs^l 9 *7 y KJf 

64 AlGaAsf&ftg 

65 p-AlGaAs^2^ v y Kg 

66 p- GaAs^t°i^"/K — YM 

67 p-AlGaAsij'f W * h* M 

68 n-AlGaAs^l^n <y^M 

69 n-£aAs^2;/n 3, J§ 

70 n-AlGaAs^3^n > ^ g 

71 p-ALGaAsH3^^^/ KJB 

72 p-GaAs *r*?yr?M 
160 n-GaAsSK 

162 n-GaAs^^rli 

163 n-AlGaAs^l ^ 9 > KJB 

164 AlGaAs*^#F?£ttg 

165 p-AlGaAs^2^ 9 ^ KJ8 

166 p-GaAs^ h°1fxK— hS 

167 p-AlGaAs^3^ 7 K« 

168 p-GaAs=¥^3/^Jl 

171 «S«fM 

180,181 =r.y^^if^^9 

190 n-AlGaAsBSfcyoy^Jg 

191 n-^aAsflKK^n^^/i 

192 p^aAs^SIt® 
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[02] 

p am : * 5 » r <d e auto v/ m tt«n*s 





Se H 


-7 




C K- 


-r 






Sef- 


-r 



C Se 



[0 3] 



•ft) 



P^§B2^7vPJi 15 ZnK-T' 



•m 



1.0X10" 




(A) 



nsaasuta i 6 


Se 


Y-7 




Zn 






nSlftlZZv 1 3 


Se 






[mm 



[04] 



• 14 

• U 

u 

18 
18 

- 10 



7 a 



2 V 



18 

- X? 



GK-"^ SCI »iK-^f 
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ims] 



ime) 





o-AlCaAajB8*a7a v9B TO 
D-QtAa m 2 Wfcfc -y * m 69 
O-ALBaAfl m 1 «T/p * 83 
p-AL8aAax**-Vara h*7Ji G7 

60 



[08] 



[B7] 




Ui^^hT^* BO 



0-AlOaAa »l«uy na ,^ a fi8 
J>-A1QbA»?9* HM U 

n-/xv7rm 62 




p-AlGajb»»yjtjB H 

i-uqba» *a*at*v »*m to 

p-Al0*i*9?*F« B5 
B-/<*7 7| 82 

x»feA«K£ B0 



[09] 

















— 1 



















































































30 40 
V/JBtt 



[01 4] 



10 8 




I 



1&JO 
OA 

7J0 



[010] 



* ajo 



1JO JJO BJO 7J> HA 1X0 ID JO 
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[012] 

PBSZ999FJf CPBft**97t» tCCMWV/m ttOIPtt 



LOX10" 




[01 3] 



,r*KtaA»*i*9yKi| lea 
rrtiy?rB 1 B 2 

S T 60 



[015] 



[016] 




7ny h^S— i/<D$t% 

<32)WR% F ^ — .A 5F045 AA04 AB10 AB17 AD11 BB16 

^^^KrfiMfSi? Eft?OT22#22-$§- > CA12 DA53 DA59 

:/#c5cfc£f±rt 5F073 AA13 AA74 AA83 BA04 CA05 

CB02 CB19 DA05 DA15 DA22 
DA31 DA35 EA23 EA28 



